Introduction 42
Since the inception of studies using acoustic telemetry to track elasmobranchs in the 43 1960s, there have been two commonly reoccurring problems faced by researchers: 44 firstly, transmitter retention for the duration of the study and secondly, recovery of the 45 transmitter upon completion. Issues of transmitter attachment are particularly critical 46 for studies that involve active tracking of animals. Unlike passive monitoring using 47 6 Field tests of GTRs and animal tracking were conducted in the lagoon of Ningaloo 116
Reef, Western Australia near the township of Coral Bay. (-23° 08' 41", 113° 45' 53" ) 117 (Fig.1) . The lagoon is a shallow (1-10 m water depth) habitat, characterised by 118 extensive sand flats, consolidated limestone platforms, and interspersed with coral 119 reef patches. This area is known to have a high diversity of reef shark and stingray 120 species (Stevens et al. 2009; Speed et al. 2011) , and the complex coastline provides 121 sheltered bays, ideal for monitoring short-term movement behaviour of these animals 122 due to protection from the prevailing winds and reduced wave action. 123 124
Galvanic timed release static field test 125
Two B5 GTRs (International Fishing Devices inc.) were tested in Skeleton Bay, a 126 known shark aggregation site within the lagoon of Coral Bay (Speed et al. 2011) 127 between the 9 th and 11 th of November 2008. This model of GTR was designed and 128 tested for water temperatures between 14-21°C, and was predicted to corrode after 48 129 hrs according to this model's specifications. Both GTRs were placed on the sand 60 130 cm apart from one another and checked after 24 hrs, 48 hrs and 53.5 hrs. Each GTR 131 was anchored using a 2 kg lead weight and suspended with 70 kg fishing line, which 132 was attached to an identical float that was intended for use in animal tracking. A 133 plastic zip tie was used to attach the GTR to the weight and an additional anchor line 134 was attached from the weight to the float to avoid losing it once the GTR had 135 released. Water temperature was monitored half-hourly with a temperature logger 136 (VEMCO Minilog) for the duration of the experiment. 137
138
Transmitter attachment design and deployment 139
Reef sharks7 Both v16 and v13 continuous acoustic transmitters (VEMCO) were trialled for 141 external attachment on blacktip reef sharks (Carcharhinus melanopterus) (Quoy & 142 Gaimard 1824). The end of each transmitter was scored using a P50, medium grit 143 sandpaper and marine putty (Selley's Knead It Aqua) applied to one end. A small hole 144 was formed in the putty and reinforced with steel eyelets. Alternatively, transmitter 145 mounts with built-in eyelets are also available from VEMCO. Transmitters were then 146 connected to a B5 GTR with 70 kg monofilament nylon fishing line (~20 cm long) 147 and conical fishing floats. The line was also bound at either end of the exposed 148 portion of the transmitter with two small cable ties, to avoid the transmitter resting 149 and rubbing on the animal during tracking. The opposite end of the GTR was fastened 150 to the female part of a Jumbo Rototag © by a cable tie, which threaded through a hole 151 that had been drilled in the tag (Fig. 2) . embedded within the putty and allowed to set overnight. A wire trace was looped 169 directly through the GTR and crimped in three places before being surrounded in a 170 thermal plastic sheath. This length of wire trace would be left after the transmitter 171 would release, so it was designed to be as short as possible in order to have the least 172 impact on the animal post-release. The other end of the wire was looped once more 173 through a stainless steel dart and held in place by one of the crimps (Fig. 3) . 174
Large dasyatid rays (W D > 100 cm) were tagged using VEMCO v16 175 continuous transmitters attached externally using a Mares Cyrano 700 Pneumatic 176
Spear gun that was modified to mount transmitters. The head pin (manufactured by 177
Exmouth Light Engineering, Exmouth, Western Australia) allowed the mounting of 178 the transmitter by securing the dart in a groove and trailing the wire tether and 179 transmitter along the shaft, which was attached by a rubber band to prevent it floating 180 off when in the water. Transmitters were attached to rays in their pectoral fins close to 181 the central disc. To avoid penetrating the entire fin and causing potential harm to the 182 animal, a cork was placed at the base of the pin shaft so that it could only penetrate to 183 a fixed depth. This distance could be adjusted to suit the size of the ray. Animals were 184 tagged from directly above while snorkelling and the transmitter was fired around 30-185 50 cm from the ray. In order to facilitate transmitter retrieval, our contact details were put on the float of 222 the rig to enable the public to return a transmitter if it was found after it had detached 223 from an animal and washed up onto a beach. In addition, we searched beaches both 224 north and south of where each animal was tagged in an attempt to locate transmitters 225 after the 48-hr attachment period had elapsed. 226
227

Results
228
Galvanic timed release static field test 229 Both GTRs were still attached after 24 hrs, which was the minimum time required for 230 shark and ray tracking purposes. One of the GTRs had prematurely released by 48 hrs 231 and the other released between 48 and 54 hrs (Fig.5) . The minimum, mean and 232 maximum water temperatures recorded for the duration of the experiment were, 233 20.8C°, 23.3C° (± 0.97 SD) and 24.7C° respectively. The mean water temperature 234 throughout the experiment was therefore warmer than the water temperature range for 235 which this model of GTR was originally designed (14 -21° C). The second track covered a two day period and was split into two separate tracking 254 periods of 4 hrs 44 mins on the first day and 6 hrs 28 mins on the second day (Table  255 I). Both animals remained within the lagoon during the tracking period and the first 256 largely moved within Skeleton Bay (Fig. 6A) . It was not possible to plot the track for 257 the second shark owing to an insufficient number of clear detections. However, 258 continuous signal detections were maintained throughout the respective tracking 259 periods, although animals became difficult to track at low tide due to patches of 260 exposed reef. Tracks were terminated due to either inclement weather or signal loss at 261 low tide.
263
Stingrays 264
Three adult rays were successfully tracked, the first of which was a female cowtail ray 265 of approximately 100 cm W D that was tagged at 09:57 and tracked for 8 hrs and 47 266 mins ( Fig. 6B and Table 1 ). The same ray was tracked again when the signal was re-267 established 24 h later and followed for a further 7 hrs and 12 mins. The second animal 268 was also a female cowtail ray that was tagged at 08:30 and tracked for 8 hrs and 33 269 mins. The last track was obtained from a porcupine ray tagged at 10:00 and tracked 270 for 8 hrs and 50 mins. While each ray remained relatively sedentary during the 271 tracking periods, some small-scale movements (10-100 m) were made, with the 272 greatest activity occurring around dusk. Immediately after tagging, the ray was 273 followed by snorkeler for as long as possible with the boat following at a distance. 
